White matter hyperintensities (WMH) are areas of increased signal on T2-weighted magnetic resonance imaging (MRI), including fluid attenuated inverse recovery sequences. Total and regional WMH burden (i.e., volume or severity) has been associated with myriad cognitive, neurological, and psychiatric conditions among older adults. In the current report, we illustrate two approaches to quantify periventricular, deep, and total WMH and examine their reliability and criterion validity among 28 elderly patients enrolled in a depression treatment trial. The first approach, an operator-driven quantitative approach, involves visual inspection of individual MRI scans and manual labeling using a three-step series of procedures. The second approach, a fully automated quantitative approach, uses a processing stream that involves image segmentation, voxel intensity thresholding, and seed growing to label WMH and calculate their volume automatically. There was good agreement in WMH quantification between the two approaches (Cronbach's alpha values from 0.835 to 0.968). Further, severity of WMH was significantly associated with worse depression and increased age, and these associations did not differ significantly between the two quantification approaches. We provide evidence for good reliability and criterion validity for two approaches for WMH volume determination. The operator-driven approach may be better suited for smaller studies with highly trained raters, whereas the fully automated quantitative approach may be more appropriate for larger, high-throughput studies.
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Introduction
White matter hyperintensities (WMH) are areas of increased signal intensity visualized on T2-weighted magnetic resonance imaging (MRI) sequences, including fluid attenuated inverse recovery (FLAIR) scans. Although many types of disruptions to white matter integrity can cause hyperintense signal on T2-weighted scans (Bronge and Wahlund, 2007) , in the context of aging, WMH are thought to reflect small vessel cerebrovascular disease of non-specific etiology (Pantoni and Garcia, 1997; Thomas et al., 2002; Gunning-Dixon et al., 2010; Brickman et al., 2008b Brickman et al., , 2010 ) . Classical vascular risk factors, such as hypertension, diabetes, and heart disease, have been associated with increased WMH burden (i.e., volume or severity) among community-dwelling and clinic-based older adults (Liao et al., 1996 (Liao et al., , 1997 DeCarli et al., 1999) . Further, WMH have been linked with myriad cognitive, neurological, and psychiatric conditions among older adults, including depression (Gunning-Dixon et al.; Herrmann et al., 2008) , age-associated cognitive decline (Gunning-Dixon and Raz, 2000), Alzheimer's disease and its antecedent conditions (Brickman et al., 2008a (Brickman et al., , 2009a Luchsinger et al., 2009 ), migraine (Paemeleire, 2009 , and gait or mobility disturbance (Iseki et al., 2010; Louis et al., 2008; Bhadelia et al., 2009; Franch et al., 2009 ). These observations not only highlight the distinct role that small vessel cerebrovascular disease may play in these conditions but also emphasize how neuroimaging can be used to identify important sources of behavioral variance in clinical and non-clinical populations.
In the context of clinical research, evaluation of WMH severity generally has been accomplished in three ways. Visual rating scales can be used to inspect electronic or film-based data by a trained rater. Most visual rating scales for WMH, such as the widely used Scheltens (Scheltens et al., 1993) and Fazekas (Fazekas et al., 1987 ) scales, rely Psychiatry Research: Neuroimaging 193 (2011 
